INTRODUCTION
Stricker & Gruether (1928, 1929) were the first to observe that whole pituitary extracts could initiate lactation in pseudopregnant ovariectomized rabbits. Greatly assisted by the many advantages of the specific pigeon crop sac response for isolation and quantitative assay of the effective protein, Riddle, Bates & Dykshorn (1933) isolated it and named it 'prolactin'. Since this early work, prolactin has been shown to have an important luteotrophic r\l =o^\l e in many species. In this r\l=o^\leit is usually associated with LH.
In studying the part played by prolactin in reproductive processes, we have investigated its secretion throughout the oestrous cycle and during pregnancy in the sheep, and have studied the effects of replacement therapy in hypophysectomized and pituitary stalk-sectioned ewes.
MATERIAL AND METHODS

Animals
All the experiments have been carried out on ewes of the 'Pr\l=e'\alpes du Sud' breed. They were accustomed to handling for several days before experiments involving blood sampling, thus reducing possible prolactin surges due to stress.
For the study of prolactin secretion, the cycling ewes were tested for oestrus every 2 hr with the aid of a vasectomized ram. Coitus was prevented because mating sometimes causes a prolactin surge (Cumming, Brown, Goding, Bryant & Greenwood, 1972) . The regularity of the oestrous cycles of the animals had been observed for several weeks previously. Blood samples were collected every hour during the 3 to 4 days around oestrus, and twice a day during the rest of the cycle.
During pregnancy, prolactin secretion, as well as that of LH, oestradiol-17/? and progesterone, was studied in seven primiparous ewes. Daily blood samples were taken from mating to Day 100 of pregnancy, then three times a day (07.00, 11.00 and 16.00 hours) up to parturition (Kann, Habert & Denamur, 1973 ).
have been previously described (Denamur, Martinet & Short, 1966 Denamur, 1968) . Particular attention has been given to complete hypo¬ physectomy including destruction of the pars tuberalis (Lyons, Li & Johnson, 1958 
Radioimmunoassays
The radioimmunological techniques used for prolactin and LH have already been published (Kann, 1971a (Kann, 1971b) . Between Days -10 and -3 preceding oestrus, prolactin plasma levels varied from 10 to 40 ng/ml (Text- fig. 1 ). In the 24 to 48 hr before oestrus there is a considerable rise in the plasma prolactin levels. One or two peaks during 20 hr are observed with maximal values of 200 to 300 ng/ml. These high levels correspond to a simultaneous increase of blood oestrogens (Terqui, Dray & Cotta, 1973) . At that time, progesteronaemia also drops (Bjersing & his co-authors, 1972) . After a temporary return to basic levels (10 to 40 ng/ml), there is a prolactin surge 3 to 5 hr after the onset of oestrus.
The highest values are reached at 500 to 600 ng/ml and then smaller surges occur during the progressive return to the basic level (10 to 40 ng/ml), which is reached 30 hr after the onset of oestrus.
There is a period of several hours when low values of 7 to 10 ng/ml are measured, then by Day 2 or 3 of the cycle, the values return to the basic levels observed during the 'interoestrous' period.
The 'preovulatory' surge and prolactin luteotrophic activity Limited development of the corpus luteum occurs in ewes hypophysecto¬ mized 40 hr after the onset of oestrus. Ten days later, the CL weights are 30 to 40% of those of control animals (Denamur et al., 1966; Denamur, 1968 (1972) has shown. However, in our hands and in the same conditions, plasma prolactin is lowered from the 6 hr following the first CB-154 injection of 0-5 mg. As long as treatment lasts (18 days), basal prolactin levels are not more than 0-1 to 0-5 ng/ml and pre-ovulatory prolactin peaks do not appear, although the LH surge occurs normally. The corpus luteum which results from the ovulation preceding the beginning of treatment does not disappear more quickly after the large drop in plasma prolactin concentration. Thus, while this hormone is necessary for the maintenance of normal luteal structure (Denamur et al., 1970 or TRH .
Although the luteotrophic rôle of prolactin seems to be defined by the three types of experiments described above, cyclic luteolysis occurring every 17 days in the ewe does not correspond to a decrease of plasma prolactin concentra¬ tion; the first signs of a decrease in luteal activity appear at about Days 13 to 14 in ewe (Stormshak et al., 1963; Short, 1964; Thorburn, Bassett & Smith, 1969) . Moreover, cycling animals which are treated with ergocryptine undergo perfectly normal luteolysis and return to oestrus at the expected date in spite of having very low plasma prolactin levels.
The luteolytic action of oestradiol in the ewe cannot be related in a simple way to changes in prolactin or LH secretion . Uterine luteolysin (probably prostaglandin F2J is presumably the factor brought into play in precocious luteolysis due to oestrogens . If There is good correlation between the plurality of oestrogenic peak activity in the plasma (Scaramuzzi, Caldwell & Moor, 1970; Cox, Mattner & Thorburn, 1971; Hoist, Braden & Mattner, 1972; Terqui et al, 1973) (Kann, 1971a, b) , FSH (Kerdelhué, Kann & Jutisz, 1972) and oestradiol-17ß (Terqui et al., 1973) (Arai & Lee, 1967; McNeilly, 1971; Davis, Reichert & Niswender, 1971) .
There is some individual variability in the profile of plasma prolactin con¬ centration during gestation (Text- fig. 2 ). This variability does not seem to be related to the sex of the fetus, to the number of fetuses or to plasma ovarian steroid content. We observe no change in the levels of prolactin from Days 12 to 18 of pregnancy, contrary to that which takes place at the corresponding period in the oestrous cycle. During the first 3 months of gestation, there is relatively little prolactin in the plasma of pregnant ewes (3 to 18 ng/ml), although secretion has a tendency to stay around the highest values in a rather constant way after Day 75 of gestation.
In five ewes out of seven, plasma prolactin content increased from Day 100 of gestation, in a progressive way, up to average values of 80 to 90 ng/ml reached 10 days before lambing. This coincided with an increase of oestradiol-17/?. During the 10 days before parturition, prolactin secretion rose consider-ably in these five pregnant ewes. An average amount of 150 to 200 ng/ml was measured 3 days before lambing. The maximum average prolactin level (682 ng/ml) was observed at the same time as the oestrogen peak described by Challis (1971) 24 hr before lambing (see Bedford, Challis, Harrison & Heap, 1972) . Maximum prolactin values were higher than 1 µg| nl at that time in two ewes. At the time of parturition, the average value of prolactin concentration drops to 450 ng/ml (Text-fig. 3 ).
In the other animals there was little variation in plasma prolactin or change in oestradiol-17/? concentration before Day 142 of gestation, after which their prolactin secretion followed the same pattern as that of the other ewes. But after parturition the milk yield of the two animals mentioned was found to be much lower than that of the remaining ewes.
Text- fig. 2 . Prolactin concentration in plasma during gestation in a ewe with a high milk yield (left) and with a low milk yield (right) after parturition.
Rôle ofprolactin in gestation
The luteotrophic and lactogenic action of pituitary prolactin may be demonstrated during gestation in the ewe, but prolactin is only one of the constituents of the luteotrophic complex, as well as being only one of the hormones belonging to the lactogenic complex in this species. Moreover, at the end of the 2nd month, placental luteotrophic and lactogenic factors inter¬ vene.
Prolactin belongs to the luteotrophic complex permitting the establishment ofgestation Hypophysectomy on Day 3, 10 or 30 of gestation (before or after implanta-tion) caused abortion and the regression of luteal structures (Denamur & Martinet, 1961 ; Denamur, 1968 (in prep.) showed that prolactin is a part ofthe ovine lactogenic complex, which includes cortisol, thyroxine, STH and prolactin. It is therefore logical to suppose that prolactin has a similar rôle in the last third of gestation, when the mammary gland presents some signs of secretory activity. Delouis & Denamur (1967) failed to induce milk secretion with 1200 i.u. ovine prolactin/day injected into pregnant ewes on Day 120, whereas cortisol (25 to 50 mg/day) brought about some milk secretion. Thus prolactin is not the limiting factor determining the appearance of the mammary gland secretion during the end of pregnancy, in normal conditions. However, the rapid increase of ribonucleic acids, and the appearance of lactose in the mammary gland extracts of the ewe, described by Denamur (1965) and Denamur & Gaye (1967) (Goding & his co-authors, 1972) and prolactin (Buttle, Forsyth & Knaggs, 1972; Forsyth, 1973) activities.
Studies undertaken in vitro tend to demonstrate the important rôle of pro¬ lactin in the establishment of lactogenesis in the ewe during gestation. Further experiments are necessary to define the mode of action of prolactin on the mammary gland and its relation to that of steroid hormones.
